ABSTRACT
Following the early occurrence of HIV infection in India during the last decade and its pandemic spread across the nation with consummate rapidity, vast numbers of patients have graduated into late complications, particularly of the central nervous system. The annual rate of HIV related dementia is reported at seven to fourteen percent and psychopathology due to milder forms of cognitive deficits is evident in about one half of persons with frank AIDS (Atkinson and Grant, 1994) . Primary damage to the central nervous system is characterised by destruction of subcortical regions and also of significant synaptic pathology of the neocortex Post dendritic spines appear swollen and vacuolated, signifying disruption of complex neural activities (Wiley. 1994) . Abroad spectrum of neurocognitive disturbances in information processing, attentional deficits, memory, visuospatial functions, verbal fluency, abstraction and others have been described among these patients. Though most impairments have been mild, they exert a summated decline in the individual's behavioural adaptation, vocational efficiency and quality of life.
Studies have shown that cognitive disturbances including dementia might be preventable and could even be improved with psychopharmacological measures- (Angrist etal., 1992; Portegies et al., 1993) . This emphasises the need for early detection and professional management of neuropsychological rehabilitation. Moreover, many of these changes occur at different phases of the illness and detection of eariy changes might help in prognosticating the consequences (Lunn et al., 1991) .
Measurement of neuropsychological impairments using standards scales is beset with the problem of absence of standardised normative data (Stern, 1994) . Most of these tests have been standardised on middle class, urban population and may not be applicable to a population characterised by illiteracy, naivete and a varied cognitive style (Sinha, 1985) . The design of a neuropsychological evaluation under these conditions would thus necessitate the use of standard, easy to use tests, but against the normative data of the local population.
The present study aims to assess the nature and extent of neuropsychological impairments among the HIV patients in India, in different stages of the illness using equivalent controls.
MATERIAL AND METHOD
The study was performed in the Department of Sexually Transmitted Diseases, Government Rajaji Hospital, Madurai from January 1997 to August 1997. Subjects were chosen by the Venereologist on the basis of the following criteria : 1. Age of the subjects should be between 20 years and 45 years. 2. History of alcohol or drug dependency should be absent. 3. VDRL test should be non-reactive. 4. No history of neurological complications such as sequelae due to head injury or seizure disorder should be present. 5. Subjects should not evince features of delirium, HIV associated dementia or secondary neurological complication such as tuberculous meningitis or opportunistic infections. 6. Those who were unwilling to perform the tests and those who were unable to perform the tests on reasons other than disability (e.g. severe depression) were excluded.
Subjects were assigned by the Venerelogist according to clinical and serological data into three groups (CDC, 1993) . Groupl consisted of individuals who were serologically negative for HIV infection. Group II included subjects who were asymptomatic, but serologically positive (category A of CDC, 1993) . Group III subjects who were serologically positive, clinically symptomatic, with AIDS related conditions but, did not manifest features of AIDS defining illness or infections (category B of CDC, 1993) . Twenty subjects were assigned to each group on the basis of comparability in age and literacy.
The following tools were used Jo collect The tests were conducted in the department of Sexually Transmitted Diseases, often in more than two sittings, taking into consideration the sustainability of motivation and fatigueability. The performance was scored using standard methods and the raw scores were used in comparing the groups. All three groups were compared using ANOVA and the differences between the groups were determined by Scheffe's multiple range procedure. The extent of association between impairments in various tests was studied using a correlation matrix and a probability of one percent was considered to mark significant association between the variables.
RESULTS
Each of the three groups contained 18 males and 2 females. None of them were on any psychopharmacological medication. The age ranged from 21 to 45 years and number of years of schooling from 2 to 15 years. All of them were right handed and none had the benefit of antiretroviral therapy either before or during the period of the study. The mean age and literacy statuses were comparable in all group (Table 1) .
Fifty one subjects hailed from rural areas and the rest from urban or semi-urban areas. Vocationally, 32 patients were agricultural labourers, 9 were truck drivers and the rest of other occupations. All subjects had a history of venereological disease and were heteropromiscuous. There were no blood or blood products recipients in the sample.
Among the subjects with AIDS related conditions (ARC), sixteen had oral candidiasis infection, four had oral hairy leukoplakia, 12 had lymphadenopathy and four had generalised wasting. Comparison of performance of the three groups was done using ANOVA and the differences between the groups was analysed by Scheffe's multiple range test (Table 2) . Results showed that statistically significant differences were present between the group in all test. Digit Symbol Substitution Test (DSST), Benton Visual Retention Test (BVRT), and Paced Auditory Serial Addition Test (PASAT) were the only tests in which significant differences were present between the controls and asymptomatic patients, indicating an j early decompensation in the course of the illness. In PASAT, significant differences occurred with respect to both seropositive groups in comparison to the controls, but no significant difference was noted within the seropositive groups. The differences appeared to stabilize during the early stage of the illness.
Individuals in Group III showed a significant decline in all tests in comparison to controls. Compared to group II cohorts, group III exhibited a poor performance, but the decline was not statistically significant in Verbal Fluency, configurational score in BGT, Complex figure learning test and Koh's block design test. These results denote that the linguistic and visuospatial functional decline were slower in comparison to other cognitive domains. | As significant differences were noted in all tests among group III subjects, the association between the impairments was further explored through correlation of raw scores (Table 3) .
Scores of group III alone were considered, as group II and I did not differ significantly in most tests. The correlation matrix showed that Paired Associate learning, Digit backward, skips' in Colour Cancellation test, PASAT, Koh's block design test and BVRT did not display significant correlation with any of the other tests, indicating that the decline in various cognitive domains was not related temporally or in terms of commonality of underlying neuropsychological functions. Significant correlation between Verbal Fluency and Differences -Similarity tests was due to the common linguistic components. Delayed response test was correlated to DSST, 'correct response' in colour cancellation tests, and duration in Trail Making test referring to the common time factor in these tests. Digit forward correlated to complex figure recall test and 'correct responses' in colour cancellation. 
DISCUSSION
The study aimed to know the early TONY EDWIN et a/. neuropsychological decompensation in HIV infected individuals in whom overt neurological involvement was not yet evident. During the selection of cohorts confounding neuropathologies! variables such as, injuries to the brain (head injury), inherent disorders of brain (seizure disorders), infections of central nervous system, (neurosyphilis, opportunistic infections), chemical interference with functions (alcohol, drug dependence), psychocognitive disturbances (depression) and age related changes which could compromise cognitive performance were sought to be excluded, to enable the collection of a homogenous sample. Influence of age and literacy; was minimized by using comparable group of subjects. As the tests have not been standardized for the local population, the comparison was made against the seronegative local controls. In all tests, individuals with clinical AIDS related complex (Group III) demonstrated a statistically significant impairment. Though none had evidence of neurological disturbances, the intensity and broad spectrum of impairments signified the decline as precursors and early indicators of neurological decompensation. Similar studies have suggested that subtle cognitive deficits might be apparent during the asymptomatic stage, unassociated to neurologic changes (Lunn et al., 1991; Maj et al., 1994) . Radioimaging studies have shown that MRI measures of bicaudal -brain ratio correlated with worsening in certain cognitive functions in asymptomatic HIV-1 infected patients (Hall et al., 1996) . These findings validate the usefulness of cognitive testing in the early detection of brain changes in AIDS.
The present study demonstrated the impairment in performance of almost all neuropsychological tests. But, the performance in each test required the integrated functioning of different neuropsychological system and no test reflected only one functional domain. Thus, digit backwards test necessitated the integration of attention, storage of information, mental double tracking, language and internal visual scanning (Lezak, 1995) .
Though impairment was in terms of test performance, the interpretation should be in terms of cognitive functional systems commonality of certain functional system such as speed of information processing visuo-spatial functioning and selective attention was evident in the correlation matrix. Attention, visuospatial perception, constructional ability, abstraction, executive functions and linguistic fluency were the functional systems that were disturbed among these subjects and similar observations were made in other studies (Maj et al., 1994; Hinkin et al., 1995) . Functional system have their own neuroanatomical correlates and pathological studies have affirmed the basis for the neuropsychological decompensation (Wiley, 1994) .
Results of the study pointed to the disintegration of different system in varying temporal order. Thus, DSST, BVRT and PASAT showed an early impairment, indicating that selective attentional processes involved in complex test performance showed an early decline, evident in the asymptomatic stage itself. Unlike the other two, PASAT was performed by group II and III subjects without much difference, with an inference that the decline was complete early. Reinvang et al. (1991) suggested that the AIDS population included two subgroups, one with AIDS dementia complex and the other with persistently normal neuropsychological performance. If such a predilection were to exist, the usefulness of these tests in predicting the dichotomy might have enormous preventive and prognostic value. On the same grounds, the late decline in linguistic fluency, or visuospatial functions as predictors of early decline is minimal. Lack of significant correlation between some of the tests (Table 3) indicated that the underlying combination of neuropsychological functions declined disparately. Thus, though the impairment was multidimensional, only certain tests were useful for prediction and prognostication. Low level neuropathological processes in asymptomatic HIV infection could be effectively suppressed by anti-retroviral medication (Pajeau and Roman. 1992) . The possibility of such early reversal in the preventive management of neurological complications emphasises the value of early detection.
Though in the present study, asymptomatic patients were found to have neuropsychological deficits, such findings have not been universal (Miller et al., 1991; Seines et al., 1992) . Such interregional differences have been attributed to low 'cerebral reserve' in certain populations of developing countries (Maj et al., 1994; Stern et al., 1996) . Redundancies of cerebral networks have been linked to organic and psychosocial factors. Whether such a putative low cerebral reserve is a procedural artifact linked to the sensitivity of the test employed or to the varied cognitive style of the native population not attuned to' Western oriented' testing needs to be ascertained. Clinically, the multidimensional impairment, prior to the onset of neurological syndromes and the possibility of its early detection with specific tests were of practical significance, particularly if longitudinal studies replicate their prognostic value.
In the context of the rapid and extensive spread of HIV infection in India and the nonavailability of anti-retroviral therapy due to its prohibitive cost, the possibility of early detection of HIV patients with cognitive decline by neuropsychological screening would be of practical value in the containment of neurological complications of the illness.
